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wind is only estimated. Of the above cant,ionary off-short 
8ignsls, forty-eight mere changed froin eaut.ion:irg. Nine sig 
nals were ordered €ate. In Nixty-seveu cases, winds of twenty 
five miles or niore, per hour, were reported for which no sigrialr 
were ordered. 

TEMPERATURE OF WATEB. 
The temperature of water as observed i n  rivers and harbor$ 

during April, 1PS4, with the average dept,li et which the ob 
servations were made and the Iiieitn temperature of the air a1 
the various shtions, are given in the lxble, below. Observa. 
tions were iuterrupteil by ice at the following stations : Alpena 
Michigan, on tlie 1st; HiifEtlo, New York, lst, 6th, 13tI1, 13th j 
Detroit, Michigan, lst,, 3cl ; Duluth, Minnesota, from 1st t c  
30th ; Eswnaba, Michigan, 1st to 16th ; Mackinaw City, Mich. 
igan, from 1st to 18th ; Marqiiette, Michigan, from 18t to 27th; 
Milwaukee, Wiacousin, lat, 2d, 3cl. The highest mater temper 
atmes observed during the nioiitli were 83O.5 md 7 9 O  a t  Kej  
West and Cedar K e p ,  Floride, respecti\-ely, ou the 19th ; tlir 
lowest were 30O.5 at Alpena, Michigan, on the 7 th ;  3 3 O . 1  a1 
Escanitbs. Michigan, 011 the 17bli ; anel 3 3 O . 1  a,t, Bufialo, New 
York, on the 14th and 30th. The Iwgewt inontlilg ranges were : 
210.1, Cedilr Keys, Florida; l ' i O . 7 ,  Chiuc,oteirgue, Virginia, : 
and 17.5, Alpella, Michigan. The sin~llest mo~it~hly ranges 
were : 4O.9, Fort Cauby, Washington Territory ; 4O.6, Wilming 
ton, North Carolina; 4O.3, Ea,stport, Maine; a.ntl 3O.3, si111 
fianciwu, Ciiliforuia. 

Temperattire 01. toa/ev for Apr i l ,  1884. 

Wtntian. 

I Trnigcmt urv I nt lwttoni. 

I- 
Atlvritir City, New Jerwey ................................. i 
Alpena, Michigan* ............................................ 
Aiigiista. Georpin ...... : ............................... ........, 
Baltiniure, Mnrjland ........................................ I 
Block Jslnnd. Rliude Iilniid ............................... I 
Boaton. M~aRf~flChlIBetts ..................................... I 
Buffalo, New Yurk * .......................................... 

I Canby, Fort, Wnrliington 
Cednr Keyr. F1orid.a .......................................... 
Charleiton. Sui1 th C'ardinn ............................... ; 

(:hiengo. Illinuia ............................................... I 
Cliincotengue. Virginin ..................................... I 

Duluth. Minnrsutn :' ........................................... 

Clrvelnu~l. Ohio 
Drtroit. Michignn* 
Drlnware Hreakwntrr. Drlnware 

Eaptport, Pnine ............................................... 
Eacanrbn. Michigan*. ....................................... ! 
Oalvcston. Texnn ............................................... ! 
Grand Iiavm, Wichignn .................................... i 
Indianula. Texam 
Jackroilville. Florida 
Key \Vert. Florida ................................ 
Mackiiinw l'ity, Micliignii* ................... 
Mneue, Furt, Nurtli Cnroliira .................. 
Murqiiritr Michigan* ........................................ 
Milwxiiked. Wiicoiimiil *. ............................... 
Mobile. Alabnoin 
New Hnven. Cmnectirnt 
New Londun. C!oiinertirut. ................................ 
New York City ................................................... 
Nurfolk, Virginin ............................................. 
Pensmols. Florida .................................... 
Por and Palnc ................................................ 
Porklid: Oregon .............................................. i 

.I Sandunky Uhio 

I 
Sandy Hobk. New Jrrsry 
Snn Fraocinco. Califuruin .................................. 
8arnannli. Georgia ........................................... I 

Hmlthville, North Curulinn ................................ ! 
Tuledo. Ohiu ....................................................... 

I Wilmington. North Carolina 

............................... 

................................................. .......................................... ....................... i 
................................................ I ......................................... 

............................................... ................................... ! 

........................................ .................................. 

............................. 

-- 

50.1 
48.0 
70.0 
-556 

46.1 
37.9 
51.9 
79.0 
66.2 
4S.O 
00.0 
48.3 
4s.z 
50.3 

40.1 

37.7 
41.4 
73.3 
55.0 
74.5 
74.5 
s3.5 3s. I 
07.0 
P . 3  
45.7 
09.5 
49.3 
44.7 
50.0 
00.2 
71.5 
43.0 
55.2 
52.0 
47 .o 
58.2 
06.7 
68.0 
55.2 
63.6 

I 

1 -  

! ~ x x .  1 niili. 

O 

42.9 
30.5 
50.7 
44.9 
37.0 
34.8 
33.1 
47.0 
57.9 
02.0 
38.5 
41.3 
37.y 
37.0 
30.9 

33.4 
33. I 
02.0 
42.9 
bl.0 
07.0 
74.5 
33.4 
55.5 
35.0 
38.7 
56.0 
35.9 
37.5 
37.5 
50.0 
3 . 1  
34.4 
49.2 
39.0 
39.s 
55.0 
60.3 
59.4 
41.6 
59.0 

.......... 

7.2 . .I 2 
17.5 I I1 
13.3 I 12 6 
11.7 ! 9 -8 
9.' I b: 4 

11.3 zz 6 

4.9 , 10 4 
2 1 . 1  : 11 5 
6.2 , 41 IO 

17.7 i 4 9 
10.5 I4 0 

13.4 I 8 9 

4.8 I 9 7 

11 .2  I 22 11 

9.5 I 6 4 

....................... 

13.5 

11.5 ti 2 

1.3 9 I I  
7.0 6 o 

7.2 12 Q 

13.5 1 16 3 
13.4 i 15 8 

12.5 I 16 5 

13.0 ! IZ J 
4.8 I 19 8 

47.c 
37.; 
bz. 1 

52.2 
42.5 
41.7 
39.1 
50.: 

03.2 
44.2 
49 .L 
43.: 
45.: 
47.2 

39.5 
36.2 
07.2 
43.; 
07.: 
6S.1 
76.1 
37.2 
57.1 
35.c 
40.5 
65.1 
44.5 
45.4 
47.c 
54.: 
66.3 
45.7 
.S4.1 
44.9 

a9.c 

............. 

47.1 
55.0 
05.3 
59.4 
45.7 
b0.5 

I . .. 
iItmervutions interrupted I>y ice: r e  text. 

ATMOSPHERIC ELECTRICITY. 
AULOLAS. 

Au a.ui.ora1 display occurred during the night of the 34.-95th7 
which was reported from bhe Missouri valley ea.stwa.rd to Nova 
Scotia., t,lie most souther11 point, :it which it, w m  observed, 
being iu  southern India,na. The following reports rela,te to 
thiR disp1a.y: 

Portland, Maine : :t brilliaut aiirora was observed at 1.50 

a. ni. of the 25th, consisting of niimerous streamers reaching 
the zenith ; the, display wa,s obscured by clouds at 3.30 a. m. 

Ea.stport, Maine: aiirorii from 7.95 p. ni., iiutil 3. a,. m. of 
t'lie 35th. 

Point Jndit.h, Rhoile Islaacl: st 8.30 1'. 111. of tlie Sith, an 
auroral clisplag mas observed tbrough tlie clouds, its in0uence 
being felt on t8he telegraph liues oue hour before t,he display 
was observed. 

Toledo, Oliio : au aiirora of inoderote brightness was observed 
from 10 to 10.30 p. m. of the 94t.h. 

Wauseou, Ohio : a niocleritt,elg brilliant. a,uroi*a was obseryed 
at. 9 p. m. 011 the 94th iu t,he form of sliort streiuuers estencling 
upward froni a pa,rtial arch in the northern sky. 

Miinnmi, Indiiina: ill1 aurora Wit,H visible at 10 1). m. of the 
24th. 

Port Hiiron, Michignu : a tliffise :auroral light, with eiccmionitl 
stremiem, was obserwcl in t.he northern sky at. 10.50 p. m. of 
the 34tmh. 

Gra.1~1 Ha,ven, Micliigen : a faint aiirnra WAS observed from 
9.10 t,o 11.46 p. IU. of the Y41.h. 

Milwaukee, Wisconsiii : a brilliaiit a.iirornl display wits 
observed froni 9 to 10.15 p. IU. of the 34t.11, consirrtiiig of slen- 
der liuniiioun beams haring a constant. iiiot.ion. 

Sussex, Wisconsin : 21 bea.utithl auroral display occnrrecl on 
the 24th. It' first appeared HH a dark cloiid loo above the 
horizon, with strea.niers and 6' dancers " exteniliug npwa.rcl to 
the zenith. The iuflueuce of the aurora on tlie ma,gnetic nee- 
dle m ; ~  very noticeable. Snrreyors report that on the morn- 
iug of the 24th the clecliuation of the ueedle change 45' to the 
west,, and on the afternoon of that date the instrument became 
useless. The effects of t,he aurora upon the iieeille did not 
disitppesr until 3 11. ni. of tlie 35tmh. 

Beloit, Wisconsin : a brilliant auroral display was observed 
fi.0111 8.30 to 10 p. ni. of the 24th. It first appeared in the 
north a white light, which gr,dually developed into an arch 
wi th  several broad bands esteucliug tomrcln t,he zenith. Later 
the arch moved upward a.nd the broad baucls mere Rucceerled 
by L~BITOW hams of a pinkish color. 

Alpena, Michigan : an aurora was observed a,t 8 p. m., of the 
54th, consisting of a cliffuse light, resting upon a dark base of 
rleurse h z e ,  in the northwesterii sky ; at 8.30 p. m. the whole sky 
excel~t that along the southern horizon %as covered with the 
liaze ; ;it 8.40 p. ni. very brilliant streamers appeared iu the 
sontheru sky, reaching an altitude of35O, a.nd having ai1 appm- 
eiit mot.iori from east to west ; at 11 p. m. the a.ur0t-a gra,diially 
fiicled away, leaving only a, diffiised light on the northern 
Iiorizoii. 

Fort Totten, Dskot.ih: :til auroral benni was observed at 7.46 
1). in. iii the woiitherii sky, and 1 m S i I l g  a,boiit 5' s0ut.h of the 
seuit,li, t,ermina.tiug in the uortliweat. Thin beam wi1.S from 30 to 
3O i u  width near the liorizou, bot at an altitiide of 30° it 
widened abrupt.ly to go; a t  10.30 p. 111. shooting bea.uis were 
observed in the sooth. The display eudecl at 11 p. IU. 

Dubnque, Iowit : ilm brilliant. aurora was visible from 9.30 to 
9.55 1). m., consist,iug of xleuder beams extending from a, Iiimi- 
uoiis base to a height of 30°. 

Davenport, Iowa: a bright aurora was observed in tlie north- 
west from 8.30 to 10 p. m., the light extending to an altitude 
of 450. 

Huron, Dakota : brilliant auroral beams were visible from 
8.30 p. in., of tlie 24th, until after midnight. 

Fort Bennett, Dakota: it faint aurora was seen from 9.20 to 
9.30 1). m., appearing ;is slender coliimns of pale straw-colored 
light. 

Yitnktoii, Dakota: a faint aurora, in the lorni of a,n arch, 
with parallel beams reaching nearlg to the zenith, was observed 
Froin 9.10 to 9.45 p. m. 

Other auroral displays were observed (luring the month, w 
rolloms : 

5tli.--Ma~1itowoc, 'Wisconsin. 
11th.-Woodstock, Vermont ; Westerrille, Ohio. 
14tli.-Cornish nud Orouo, Maine ; Wellsborough, Pennsyl- 
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venia; Providence, Rhocle Islaud; Halifas, Nova Scotia; 
Charlottetowu, Prince Eclwitrtl Island. 

lSth.-Sidney, Nova Scotia. 
lGth.-Fort Myer, Virginia. 
17th.-Westervillc, Ohio ; Gritiid Hitvtm, Fort Brady, Manis- 

tique, Marqiiette aucl Swarte Creek, Michigitii ; Bismarck antl 
Forts Buford and Totten, Dakota ; Milwankee. Wincousin ; 
Riley, Illiuois. 

lSfh.-Mount Wisliingtoii, New Hampshire ; Port Brady, 
Michigan; Port Totten, Da,kota,. 

19th.--5iI.int Vincent, Minnesota ; Fort, Totten itlid Webster, 
Dakota. 

L%th.-Westerville, Ohio; Manchester, Iowa. 
2lst.-Fort W a p e ,  Iudiana. 
93d.-Beloitm, Wisconsin. 
23d.-Wa,b;teh, Indiana. 
95th..-Westerville, Ohio. 
2Gth.-Cornish, Gordiner antl Oiwuo, Maine ; Newport,, Ver- 

37th;-Orouo, Maine. 
3Sth.-New Haveu, Connecticut. 

Thunder storms were reported iu the various districts, as 

Neio Eqph?d-3cl, 15th to 17th. 
Middle Allaihtic states.-lst, Sd, Sth, 14th to 17tl1, 95th to 

South Atlantic states.-ltit, 3d, Sth, 13th to 16th, 19t11, Slst, 

Florida pe#insula.-5th7 6th, 13th, 14th to 17th, 20th to 93d. 
Eastern Grc!f states.-lst, Stli, 7th, Sth, l l t h  to 15th, 17th to 

Westerji Oulf states.-lst, 3d, 4tli, 5th, lOth, l l th ,  13th, l4tli, 

R.io Grniide valley.-llth, 2Oth, 97th to 30th. 
Tennessee.-lst, 2~1, 7th, 13th to 15th, 17th, 18th, 19th, 27th 

Ohio valley.-lst, ad, 3d, 14th, E th ,  27th to 29th. 
Loicer lake rqiotc.-lst, Sd, 14th to 16t11, 37th, 98tli, 30th. 
Upper lake regios.-lnt, 'ith, ldth, 15th, lSth, 29d, 36th, 27th, 

Extreme northretit.-Staiut Viucent, Miunesoh, 39th. 
Upper Niasiasippi i?alley.-lst, 5th, 12th 13th, l4th, 17th, lSth, 

mont ; Cambridge, Massachusetts ; Westerville,'Ohio. 

THUNDER-STORMS. 

follows : 

27th. 

34th to 38th. 

31St. 

17th to SOth, 26th to 30th. 

to 30th. 

29tI1, 30th. 

19th, 9Gth to 30th. 

35th, 36tI1, 2Stli to 30th. 

25th to 30th. 

diie8Ofbri 'dley.-ht, Gth, 1%h, 1%b, l i th ,  17th t0 39d, 

Northem eZope.-13tli, 17tI1, %th, 98th. 
iliddk slope.-2d, 3d, 5th, Gth, l l t h  to l ibh ,  17th to 20th, 

Southerji eloye.-4tli, 13th, lSth, 97th to 30th. 
SouCher,t plateaii.-ith, loth, l l th,  lGth, Wth, 29th. 
Middle platea?~.-Ut~Ii : Balt Lake City, lltli ,  16th ; Nephi, 

Nortlr~em @u!mic.-lObh, Slet, 333, 25t11, 39th. 
North Pncafic coast regiou.-dth, 5th, Oth, loth, 2 h t ,  97th. 
Cabi;fornia.-Los Augeles : 3d ; Bacrameuto nnd Hydesrille, 

9th, Princeton, Sth, 9th Sdth; Sail Fraucisco, 24th; San 
Diego, 27th ; Beuicia Barracks, 28th. 

During a thunder storin ou the itfteruoon of the 16tl1, at 
Portlaud, Maiue, it violeut electrical explosion occnrrecl. 
Numeroiis windows were broken by the concussion, and several 
persous were stiiuuecl. Considerable damage WHS doue to 
the teleplioue eschmge itnil telegraph office in this city. 

OPTICAL PHENOMENA. 

ll th,  30th; 

SOLAR HALOS. 
Soler lialos have been observed in the  various districts on 

Net0 E?yIlaiad.-9d to 5th, 9th, lath, 14tt1, 15th. 
the following d. gt t es: 

asth, 28th. 
Middle .4dhntk? 8l&?8.-ht, 5th, 6th7 7th, 1%h, 18th, SOth, 

~~ 

South Atlafatic crtatea.-lrst to dtli, 14th, lGth, lSth, Bln t ,  23th. 
Florida yeni~tasaln.-A~her, 15 t h . 
Enstem Guy states.-Penmcola, Florida, 1st. 
Westers Gulf at(ctes.-Fort Smith, Arkausas, 5th ; Lead Hill, 

Brkitnsax, lst, 341, dth, Gth, 13tli, l i t h ,  25th, 30th. 
Te),nessee.-lst,, 6tl1, ith, l l t h ,  17th, 90th, 30th. 

Loioer lake rqion.-North Volney, New York, 13th ; Toledo, 

Fpper lake rqioa.-2d, Mi, 12th, 13th, 17t11, 18th, 21tit, 93d, 

Eztreme ?iortli.icaat.-Fort Buford, Dakota, loth, 1Gtli. 
Upper Missiiwippi vaZley.-5tli, l l t h ,  15th, 17t11, 21st, 92d, 

Mixso?c.ri ~mlle~.-VermiIion, Dakota, lGtb, SOtlr. 
Nortlietx elope.-Qenoa, Nebrmka,, 4th, 5th, 16th. 
Middle a lo~~e.-Ini le~~ende~i~,  Kansas, 94th. 
LVorrtlrt?ra plntenu.-El Paso, Terns, 26th, 37th ; Ban Carlos, 

iWiddleylnters.rc.--lst, Sd, 4th, 5th, Gth, Sth, l l t h ,  E th ,  90th, 

Northern plateau.-BoisB City, Idaho, 19tli, 26th ; Dayton, 

North P'ac(fic coast .regio?r. - Oregou : Roseburg, Gth, Ith, 

Middle Pw@c eo& reqio)r.-lst to 9th, E t h ,  90tI1, H n t ,  228, 

Oliio ~dl~y.-lst ,  3d to Iith, 8t.11, l l t h ,  19th, 98th, %th, 30th. 

Ohio, lSth, 30th. 

95th, SGtli, 39tli, 30th. 

SGth, Y7th, 99th, 30th. 

Arizouit, 2Wi. 

22d. 

Washington Territory, 12th. 

17th  ; Albauy, 7th7 19th ; East Portland, 19th. 

?4th, 27th. 
LUNAR HALOS. 

New Em$a?rd.--5th, Stti, 10th, l l t h ,  15th. 
Niddle Atlmtic stnte8.-lst, 3i1, 5th, 7th- 13th, 28th. 

F l ~ t i d a  pel,d2~?da.-lSt, Sd, 3d. 
En.atem G d f  &tea.-lst ta 4th, 10th. 
Western Gwlf etat4v3.-lst7 3d, 4th, Hth, 39th. 
lbtb~essee.--3il, Gth, 'ith, 9th, 30th. 
Ohio valley.--6th, loth, litli ,  %ti, 29th, 30th. 
Lorcer lnke region.-ltit, ad, 3d, 5th, 8th, 30th. 
Upper lfl.ke regioib.-9d7 4th to 7tb, l l t h ,  13th, 14th, 28th, 30th. 
Xztreme north,west.-Fort Totteu, Dakota,, 5th ; Fort Buford, 

M~iesoiiri valley.-Fort Bennett, Dakota, 8th. 
Northewa slope.-Fort Shaw, Montana, 1st ; Fort Cuater, 

MoutRIia, 6th ; Fort Meade, Dakot,a, 86th. 
Middle dope.--Yd, ith, Sth, 9th. 
Southem &pe.-Fort Elliott, TeXiSs, 4th ; Fort Stoakton, 

"ems, G t h .  
Southern plateau.-lnt, 3c1, 6th, 8th. 
Middle plateau.-Nephi, Utah, lst, 8th; Carson City, Nevada, 

lst, Gth ; Salt LAke City, Utah, lst, gth, 30th ; Fort LewiH, 

Nortkervi. pZntenzc.-Dayton, W ashiugton Territory, 4th ; 
Spohne Falls, Washiugton Territory, 5th. 

North Pac[fic coast regdon.--9d, 3cl,5th1 7th. 
Illiddle Pacific comt regios.--lth, 5bh, Gth? 8th.  
byoldh Pncific comt regioic.-lst, dth, 5th. 

South Atlts?itic $t&8.-1st, 3d to Gt,h, 30th. 

Dakota, 10th. 
upper ai88i88il)l)i Vf&lh?;f/.-3d, (ith, 57th to 30th. 

ColoridO, 7tl1, 8th. 

MIRAGE. 
Galreston, Texits.-Diiring the a.fteriioori of the SSd, the 

ulaiuliind seemed rniicli nearer tlisn iisiial, and d l  elevated 
and distaut objects were seen with great clistiuotuess. A 
similar pheuomenou was also obserreil 011 the 33d. 

Milwaukee, Wisconsin.-Froiii 9 1). tu., of the YPth, uutil 
after suuset, Whitefish bay, six miles iliataut and ordinarily 
hidden from view, was pliiiuly seen. . 

Mimges were also observed at the following places : 
Webst,er, Dakota, lGtli, lgtli, 30t11, Hat, 23d, 23d, 24th. 
Pretty Prairie, Kausas, 18th, 10th. 
Maaistique, Michiga.n, Ed, 93~1. 
Diiluth, Minne~otn, 28th. 
Red Willow, Nebraska, 17th. 
Iudianola, Texas, 92d, 34th. 


